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INC: DROP DETECTOR "Y AXIS" POSITION CALIBRATION FOR OPTIMAL LINE SENS

Drop Detector “Y axis” position calibration for
optimal line sensor measurement

1. Abstract
This invention presents a new calibration to avoid reading incorrect values from the
line sensor. This sensor is usually calibrated relatively to a dark and light reference
values so, if not executed in valid positions it will operate in a wrong luminosity range.
The darkest position is placed over the hole of the optical detector. However, this
position can be compromised either because of mechanical tolerances or because of
other external circumstances like ink leakages. This problem is avoided if the position
is first calibrated searching for the darkest position ensuring a valid reference value.

2. Description
Line sensor is widely used in the large format printing portfolio. Some printers, as in
technical or low-end graphics products that lack a spectrophotometer, use the line
sensor to measure color. To obtain the most accurate signal, it must be calibrated by
measuring a dark and a light value, and the printer will configure the innerelectronics to
achieve the highest dynamic range possible. Light values are obtained measuring
over the white substrate, whereas dark ones are retrieved by measuring a dark zone
which usually is the hole of the optical drop detector.
The optical drop detector is also used in most large format printers, because it allows
identifying dead nozzles in the printheads by spitting inside it. Some printers have a
carriage layout in which not all printheads are aligned horizontally; they are staggered.
The drop detector has a detection hole that is slightly longer than one printhead die,
but not more. So, if printheads in different positions want to be detected, the drop
detector must be able to move itself along the trench axis to position just below the
dies that are going to spit.
The problem is that these two subsystems (line sensor and drop detector) work
independently. Color calibrations using line sensor rely on having the drop detector in
the position that provides the darkest value possible. While this can be configured for
each product and controlled by the printer firmware, it is true that this optimal position
varies along the life of the printer, as that is a zone affected by ink leakages, as well
as the ink deposited in the foam in the bottom of the drop detector. There must be a
calibration that ensures periodically that the sensor will measure dark values in the
darkest zone of the drop detector hole.
Choosing another dark static position in the scan axis might solve the problem
depending on how less dark it is and the risk of variations in such darkness in time. It
would require an extensive qualification.
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This solution can be applied to the printing system represented in Figure 1:

Figure 1 - Schema representing a printer with a movable optical drop detector and a carriage with
staggered printheads. Red arrows indicate possible movement directions of these subsystems. With its
current position, the drop detector is able to detect printhead #2 (glowing in yellow), and the line sensor
would not measure in the dark zone of the drop detector hole.

The proposed invention addresses the problem mentioned above by executing a
calibration that discovers the optimal position of the drop detector for measuring the
darkest value possible. The calibration procedure is automatically executed by the
printer and follows these steps:
1. Move the drop detector to one of its ends.
2. Move the carriage so that the line sensor is placed just over the drop detector
line. This position is nominal, and it has been calibrated in manufacturing line.
3. With the carriage stopped, start taking measures continuously with the line
sensor while the drop detector moves along its axis towards the opposite end.
4. When the drop detector finishes its movement, stop measuring with the line
sensor and store the signal. A sample of this signal is displayed in Figure 2.
5. Analyze the measured signal to find the minimum value within a set of
thresholds and conditions (to ensure taking a reliable position).
6. Store the position corresponding to the selected value in the non-volatile
memory of the printer.
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Figure 2 - Signal measured by the line sensor aiming at a moving drop detector between opposite ends.
For this example, the optimal point can be found either in positions ~150 or ~400.

Whenever the printer needs measuring a value labelled as “Dark”, it will move the drop
detector towards the stored calibrated position (apart from moving the carriage to the
corresponding scan axis position).
Given that the shape of the signal may vary in time depending on the amount of ink
and paper debris accumulated in the hole, the printer should recalibrate this position
periodically, subject to time or ink-dependent triggers.
Some advantages of the invention over what has been done before are:




Increased reliability of the color calibration processes
Reduces service interventions, as the printer is now capable of avoiding
positions stained with ink or dirt. If there was only a fixed position, a manual
cleaning of the zone would be needed
Cost-free: the solution can be implemented without adding any new part.

Disclosed by Estefanía Serrano, Guillermo Alejandre, Jorge Porras,
Andreu Cortés, Álvaro López, Aitor Domene, Esperanza Luna, HP Inc.
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